Activatable Shiga toxin 2d (Stx2d) in STEC strains isolated from cattle and sheep at slaughter.
Introduction 53
Shiga toxin-producing E. coli (STEC) are responsible for a number of human diseases, 54 including watery or bloody diarrhoea, haemorrhagic colitis (HC) and the life-threatening 55 haemolytic-uraemic syndrome (HUS). Pathogenicity of STEC is associated with various 56 virulence factors, the most important of which are exotoxins Shiga toxins (Stxs). These toxins 57 can be subdivided into two main groups, Stx1 and Stx2 (Karmali, 1989; Paton and Paton, 58 1998). Nucleotide sequence analyses of the stx 1 and stx 2 genes revealed the existence of 59 different variants in both groups. So far, three stx 1 subtypes (stx 1 , stx 1c , stx 1d ) and several stx 2 60 variants (e.g. stx 2c , stx 2d , stx 2e , stx 2f , stx 2g ) have been described (Schmitt et The DNA sequences of stx A subunits in strains with non-digestable PCR products were 106 determined.
Briefly primers p1(5CAACGCGCCATATTTATTTACCAG3) and 107 p2(5TCCAGTACTCTTTTCCGGCCA3) flanking the stx A subunit gene locus were used to 108 amplify a 1215 bp region spanning the full length stx A subunit gene using the FastStart High 109
Fidelity PCR system (Roche Molecular Diagnostics, Penzberg, Germany). The resulting PCR 110 product from each strain was gel-purified using the MiniElute gel extraction (Qiagen, 111 Switzerland) and sequenced in both directions using p1 and p2 as primers (Microsynth AG, 112 Switzerland). 113
Ten of the 11 strains were tested using the Vero cell assay to determine if the cytotoxicity was 114 enhanced upon incubation with mouse intestinal mucus and elastase. The mucus isolation was 115 performed according to Melton-Celsa et al. (1996) with slight modifications. After pre-116 treatement with streptomycin in the drinking water (5g/liter) and food removal for 18 h, six 117 mice were sacrificed, mucus was immediately harvested from the small and large intestines 118 and the harvests were pooled. The activation assays were performed as described 119 Interestingly, all ovine strains that harboured stx 2d-activatable and produced the activatable Stx 156 belonged to the same serotype O87:H16 (Table 1) , though no evident epidemiological 157 association between these strains could be demonstrated. Further investigations are ongoing 158 in our laboratories to determine if these strains have a clonal origin. Among 60 ovine strains, 159 which were previously characterized (Zweifel et al., 2004) , the serotype O87:H16 was one of 160 the most frequently found (18% of the strains). However, 7 (64%) of these 11 strains 161 harboured the stx 2d allele originally described by Pierard et al. (1998) . 162
The only bovine isolate which produced Stx2d activatable belonged to serotype ONT:H21. 
